Background Decreased survival after colon cancer surgery has been reported in patients with deficient preoperative quality of life. We hypothesized that deficits in preoperative quality of life are associated with postoperative complications. Patient and Methods A secondary analysis of the Clinical Outcomes Surgical Therapy trial NCCTG 93-46-53 (INT 0146, Alliance) was performed. Quality of life deficit was defined as overall quality of life score <50 on a 100-point scale and used for univariate and multivariate analysis. Results Of 431 patients enrolled in the quality of life portion of the trial, 81 patients (19 %) experienced complications including two deaths (0.5 %). Fifty-five patients (13 %) had a preoperative quality of life score <50. Patients with a preoperative deficit were more likely to have a serious early complication (16 vs 6 %, p= 0.023). Using stepwise logistic model, the variables significantly associated with having any early complications (yes/no) were age, ASA III and change in "activity" from baseline to day 14. Patients with an early complication experienced a 3.5-day longer hospital stay (p=0.0001). Gender, race, tumor stage, and laparoscopic or open approach were not associated with an increased frequency of complications. After adjusting for demographics, tumor stage, ASA, and operative approach, significant predictors for readmission were preoperative pain (odds ratio (OR) 1.61, confidence interval (CI) 1.11-2.34, p=0.0125), and changes from baseline to day 2 in fatigue (OR 1.34, CI 1.03-1.74, p=0.032). Conclusions This study suggests that quality of life can provide an early indicator for patients at risk of complications. Further studies should evaluate how perioperative quality of life assessment may assist to improve outcomes.
Introduction
Patient-reported outcomes, such as quality of life (QOL) scores, have recently been recognized as predictors for outcome in cancer patients. A clinically meaningful deficit in the QOL item fatigue at diagnosis was a sensitive predictor for increased mortality in lung cancer patients. 1 Deficient preoperative QOL scores have been reported to predict decreased survival after pancreatic cancer surgery. 2 In the Clinical Outcomes of Surgical Therapy (COST) trial, a randomized clinical trial investigating the non-inferiority of laparoscopic versus open resection for colon cancer, postoperative QOL was compared as a patient outcome between the two operative approaches. 3, 4 On a secondary analysis performed by Stucky et al., 5 preoperative QOL scores had a significant impact on the overall survival of patients in the trial and that clinically deficient global QOL scores (<50 on a 100-point scale) were consistently associated with worse individual QOL outcomes in the immediate postoperative period. A baseline QOL score <50 was the strongest predictor of QOL <50 at week 2 and at month 2. The authors of the study suggested that patients with particularly poor preoperative QOL may be at higher risk for a difficult postoperative course and might be candidates for enhanced ancillary services regardless of the surgery they will undergo.
We sought to investigate whether the patient's baseline QOL scores correlate with postoperative complications, which contribute significantly to a difficult postoperative course. Our hypothesis was that deficits in preoperative QOL scores are associated with surgical outcomes such as 30-day morbidity.
For this secondary analysis, we had two aims: to determine if a clinically meaningful deficit at baseline is associated with postoperative complications and to determine if the change in QOL from baseline to postoperative day 2 or day 14 (POD2, POD14) is associated with postoperative morbidity.
Patients and Methods
A secondary analysis of the COST trial NCCTG 93-46-53 (INT 0146, Alliance) was performed. For the trial, each participant signed an IRB-approved, protocol-specific informed consent in accordance with federal and institutional guidelines. Variables of 431 randomized patients from the COST trial who participated in the QOL portion of the trial were included. Patient demographics, composite and single-item QOL scores, and surgical complications were used for univariate and multivariate analysis. Risk modeling performed previously to assess the COST trial outcomes was reviewed to include other relevant covariates.
Definitions In the COST trial, initiated in 1993, complications were defined as early (prior to hospital discharge) or late (after discharge, reported 2 months postoperatively). Complications were classified as follows: grade 0=none, grade 1=non-life threatening and temporary, grade 2=potentially life threatening but temporary, grade 3=causing permanent disability (no grade 3 were reported), and grade 4=fatal. Categories of complications included in the reporting were fever, ileus, pulmonary infection, urinary tract infection or urinary retention, surgical site infection, abdominal sepsis, hemorrhage, return to the operating room, medical complications, anesthesia-related complications, and other.
Late complications included being readmitted to the hospital, being seen by a doctor for reasons other than chemotherapy or routine care, being prescribed antibiotics since hospital discharge, and incidence of any infection (wound, urinary, pulmonary, or other). Quality of life outcomes were collected using the validated 13-item symptom distress scale (SDS) (e.g., pain, fatigue, nausea, and cough), 6 the validated 5-item quality of life index (QLI) (e.g., "activity"=work-related activities including job, household, or volunteer work and daily living=eating, getting dressed, health, support, outlook), and a global QOL rating scale (1-100). 7 Each item was analyzed separately and as composite scores for SDS and QLI. Higher scores on the SDS and QLI indicate lower QOL. Patients with an overall QOL score <50 on the 100-point global rating scale were considered to have a QOL deficit. The SDS was collected at baseline, day 2, and week 2, while the other PRO measures were collected at baseline and week 2.
Statistical Power Considerations The primary outcome of the COST trial NCCTG 93-46-53 (INT 0146) was oncologic noninferiority. The target enrollment for the primary outcome was 1,200 patients. As the entire study population was not needed to evaluate the QOL endpoints, a subgroup of patients was asked to fill out the QOL questionnaires. Target enrollment for the QOL endpoints was 416 patients with a power to identify a ±5-point difference in the global QOL scale between the two surgical arms with a 95 % confidence interval. 4 An analysis performed by Stucky et al. 5 demonstrated that the QOL subset had enough power to detect an association between QOL measures and mortality, a <1 % event. We estimated the overall complication rate to be at least 10 %; thus, our study would have enough power to detect an association, if present, between QOL and complications. Missing QOL or complication data were not included in the analysis. Data collection and statistical analyses were conducted by the Alliance Statistics and Data Center.
Results
Of the 431 patients who were enrolled in the QOL portion of the COST trial, 81 patients (19 %) experienced 101 early complications (Table 1) . Of these, 42 complications (7 %) were serious (grade 2-4) including two deaths (0.5 %) prior to hospital discharge. Eighty-nine patients (24 %) experienced a late complication.
Patients experiencing an early complication tended to be about 3 years older than patients without complications and were more likely to be ASA III (American Society of Anesthesiologists class) ( Table 2) . Gender, race, tumor stage, and surgical approach (laparoscopic or open, intention to treat) were not associated with an increased frequency of complications. Patients with complications experienced a significantly longer mean hospital stay (8.9 vs 5.4 days, p<0.0001).
Of the 431 patients, 338 had an overall QOL score ≥50 with the mean overall QOL scores at baseline were 78.9 (SD 5 Of the patients with missing QOL scores, 35 had no complications and 3 had a grade 1 complication.
Patients with a preoperative QOL deficit were more likely to experience a serious (grade 2-4) early complication than patients without a QOL deficit (16 vs 6 %, p=0.023) ( Table 3) .
Patients who experienced any, minor or serious, early complication recorded a statistically significant (p=0.013), however clinically very small (0.25 SD [standard deviation]), difference in "appearance" on postoperative day 2. Similarly, patients with a complication exhibited a statistically significant (p=0.033), however clinically very small (0.3 SD), increase in "trouble breathing" from baseline to postoperative day 2 (Table 4) .
After adjusting for demographics, none of the preoperative patient-reported outcomes were significant predictors of early complication incidence or grade in this analysis without grouping the complications into minor or serious. However, changes from baseline to day 2 in concentration (odds ratio (OR) 1.27 (1.00-1.61), p=0.049), appearance (OR 1.38 (1.02-1.87), p=0.037), and breathing (OR 1.50 (1.02-2.21), p=0.038) were significantly related to the incidence of early complications. Changes from baseline to day 14 in "activities," "daily living," and "total QLI" were also associated with early complications. Using stepwise logistic model, the variables significantly associated with having any early complications (yes/no) were age, ASA III, and change in activity from baseline to day 14 (Table 5) Changes in appearance and breathing from baseline to day 2 were significantly associated with the severity of the complication. Changes in activities, daily living, and total QLI from baseline to day 14 were also associated with the complication grade (0-4). Using stepwise linear models, the variables significantly associated with the severity of early complications were age, change in "appearance" and change in daily living (Tables 6).
Significant predictors for being readmitted to the hospital within 2 months were baseline pain distress severity and changes from baseline to day 2 in fatigue. Also associated with readmission were changes from baseline to postoperative day 14 in daily living and outlook. These logistic models for predicting late complications are adjusted for age, gender, race, stage, ASA, and operative approach (laparoscopic vs open). The final stepwise multivariate model for associations with readmission included only the baseline demographics and the change in daily living from baseline to postoperative day 14, OR 2.16 (1.30-3.59), p=0.0029.
Discussion
The COST trial determined the oncologic non-inferiority of laparoscopic versus open resection for colon cancer. 3 Patients prefer the laparoscopic approach as reflected by better QOL scores for patients undergoing laparoscopic surgery compared to open procedures at 14 days postoperatively. 4 The trial data was later used to better understand factors predicting survival for patients undergoing colon cancer surgery. A secondary analysis by Mathis et al. 8 reported that surgical factors such as number of lymph nodes harvested did not significantly predict survival when adjusted for age and tumor stage in this highly controlled environment where all trialists had to submit quality control data in the form of video footage from the operative procedures.
Attention has recently turned to better understanding the patient as the host of a disease and subject of treatment beyond the sum of age and comorbidities. Frailty, morphometric age, and patient-reported outcomes (QOL) have all been reported as predictors of mortality, including in the COST trial. 1, 5, [9] [10] [11] [12] Patient-reported outcomes can be more sensitive than physician-reported outcomes in predicting mortality. 1 Patient-reported outcomes (outlook, support, QOL deficit at enrollment) were associated with survival in the COST trial analysis performed by Stucky et al. 5 In addition, slightly, but clinically meaningful better long-term QOL scores in favor of laparoscopy were noted. Here, we further assess if perioperative QOL data are meaningful predictors of postoperative outcomes. We report that patients with a preoperative QOL deficit were more likely to experience a serious early postoperative complication than patients without a QOL deficit, independent of tumor stage. The overall QOL deficit describes a patient population with QOL scores <50. For this tool with a score from 1 to 100, the population norms are calibrated as 50 or above; thus, a score <50 is customarily defined as a QOL deficit. While a continuous score provides more granular information in the research environment, a dichotomous score is easier to use in clinical practice as it reduces the complexity of decision making to an actionable yes/no answer rather than a nuanced assessment of different scoring intervals. The patients with a complication also felt that their appearance had worsened by postoperative day 2, and they had a little more trouble breathing and could not concentrate as well. As the COST trial, which started in 1994, did not collect vital signs or clinician's impressions for the early postoperative period, a correlation with those data was not possible. Adjustment for demographics revealed that preoperative QOL deficits may not be an independent predictor for early complications (age is a significant confounder and ranged between 60 and 95 years in this analysis); however, QOL data may provide information about which octogenarian with colon cancer may be at a higher risk for complications and permit a change in clinical pathways such as additional preoperative interventions or adjustment in level of postoperative care. QOL data should not be considered merely a proxy for comorbidities as patients in hospice care frequently have QOL scores comparable with the average population. In the hospice population, patient needs are mostly met to their satisfaction. QOL data may provide thus an assessment of unmet needs, either in the physical, emotional, social, or spiritual domain. Single-item QOL data are easy to obtain, similar to the pain visual analog scale. Clinical oncology groups are now using QOL data real time to adjust treatment, such as reducing the dose of a chemotherapeutic drug if the fatigue levels decrease more than 2 points on a 1-10 scale.
In addition, some patients notice within the first 48 h after surgery that their appearance may have worsened, which is often earlier than clinicians are able to diagnose a complication. The change in early postoperative QOL data may be a tool to quantify the "eyeball test" from the patient's perspective. However, given the limited effect size in this report, further research to target this timeframe should be undertaken to provide information about the utility of this information.
Changes in QOL at 2 weeks after surgery are most likely the consequence of an early postoperative complication rather than a predictor. They remind us, however, that complications affect patients' quality of life and their ability to pursue their normal activities beyond the fact that they underwent an operative procedure.
Similarly to early complications, readmission to the hospital was associated with preoperative and early postoperative patient-reported outcomes, such as pain and fatigue. Preoperative pain is now a metric that is collected for every patient prior to surgery as a Joint Commission requirement. Beyond addressing the immediate pain issue, surgical teams might evaluate if high preoperative pain scores should trigger adjustments in discharge planning and early post-hospital support to preempt the need for readmission.
Conclusion
Adverse outcomes continue to affect patients negatively. Many risk factors, such as age and comorbidities, are not modifiable. Preoperative QOL data are relatively easily obtained and can be early markers for serious complications.
Interventions to achieve improved QOL preoperatively, including stakeholders such as the primary care teams, should be investigated to understand if that can reduce the risk for complications.
Discussant
Dr. Vassiliki Li Tsikitis (Portland, OR): I would like to congratulate you and your team on an interesting, well-written, study demonstrating that a clinically meaningful preoperative deficit of QOL is associated with early post-op complications. The authors also show that changes in QOL from baseline to POD#2 and #14 are associated with overall increased post-op morbidity. What makes the study significant, compared to other QOL studies, is that there is large patient cohort examined to provide the power to identify +5 points difference in the QOL scale with a 95 % confidence interval.
Comments: ? 1. I am intrigued on how the patient's subjective appreciation of lack in appearance, decreased concentration, and difficulty in breathing on POD#2 was not correlated with the resident/surgeon perception of early morbidity. Were there any correlations with objective findings, such as fluctuation in the pulse ox or change in the vital signs?
2. Could you comment on whether or not the perceived low QOL is a surrogate of comorbidities/health issues that have gone un/or underdiagnosed? I understand that you use ASA in your analysis, but this is still a rudimentary measure of health. 3. Poor outlook and overall mental health issues are clearly underappreciated factors that negatively affect longevity and specifically cancer survival. How do you propose working up patients before a cancer operation, which is a time sensitive issue (i.e., should PCP do global QOL assessment before surgery)?
Closing Discussant
Dr. Bingener: Thank you very much for your comments and questions. As this was a legacy trial started in 1994, we unfortunately do not have granular data on vital signs or pulse oximetry. We also do not have the clinical impression of the treating team at the time for this early postoperative period available for our analysis.
To your second question, comorbidities and health issues certainly influence QOL. However, we know that patients who are terminally ill and in hospice care often have near normal QOL as their current needs are being met. So, QOL and comorbidities while certainly confounding each other are probably not just surrogates of each other.
Your third question poses the most interesting challenge, how do we intervene now. An early preoperative QOL assessment paired with possible interventions (e.g., providing information on financial or social assistance) may indeed be of benefit. Surgical teams are likely not the most efficient providers of this type of intervention, and close collaboration with all other stakeholders in the patients care may be necessary.
